MOPS (3-(N-morpholino)-propanesulfonic acid), CHES (N-cyclohexyl-2-aminoethanesulfonic acid) and CAPS (N-cyclohexyl-3-aminopropanesulfonic acid) buffers were purchased from Alfa Aesar. TAPS (N-tris(hydroxymethyl)methyl-3-aminopropanesulfonic acid) buffer was purchased from TCI America. All buffers were greater than 98% pure. Methods. Unless otherwise specified, all samples were prepared to a final volume of 4.00 mL in disposable acrylate cuvettes (Spectrocell®), 1 cm pathlength, and were allowed to equilibrate for at least 4 days before analysis using a Fluorolog-3 Fluorescence Spectrometer (Horiba Jobin-Yvon).
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and CAPS (pK a = 10.4), with pHs adjusted to within 0.1 of the pK a value using 50% NaOH added dropwise.
pH Dependence Study. From 4.00 mM stock solutions of Eu 3+ , DPA and DO2A, samples were prepared in triplicate to contain 10.0 μM Eu(DO2A)(DPA) -in 100 mM buffer. Five buffers were used: MES (pK a = 6.1), MOPS (pK a = 7.2), TAPS (pK a = 8.4), CHES (pK a = 9.3) and CAPS (pK a = 10.4), with pHs adjusted to within 0.1 of the pK a value using 50% NaOH added dropwise. ] (see Figure   S1 ). These results are corroborated by a pH dependence study ( Figure S2 ), indicating that the ternary complex is stable throughout the pH range of 6.1 to 10.3, while the free Eu 3+ ion without DO2A precipitates above pH 8.4 as Eu(OH) 3 .
To obtain the analogous binding constant K a necessary to calculate the association constant K a ' from the competition equilibrium constant K c , a titration of DPA -2 with Eu 3+ was performed and fit to a model developed previously for the Tb(DPA) + system (see Figure S3 ).
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The slope of equation S1, which corresponds to the number of DPA molecules bound per Eu 3+ ion, was calculated to be 0.971, and the y-intercept produced a value of log K a = 7.40 ± 0.03.
Due to the ubiquity of the method, we performed this BAC assay in four different buffers to determine the dependence of our competition association constant (K c ) on pH ( Figure S4 ).
Over the pH range analyzed (6.1 -8.0), we found that the affinity of the Eu(DO2A) + binary complex for the DPA 2-analyte increases with increasing bascicity by nearly an order of magnitude (Table S1 ). This result is consistent with the expected increase in stability of the Eu(DO2A) + binary complex, and is also advantageous in terms of preventing Eu 3+ precipitation as Eu(OH) 3 if the DO2A ligand were not present. In fact, we would have liked to conduct further experiments at higher pH levels to determine the optimal K c for this system, which according to our pH study may be around 9.0, but Eu 3+ precipitation prevented experimentation S4 over a pH of 8.0. Regardless, the association constants calculated using the lanthanide competition experiment indicate both that the Eu(DO2A) + binary complex is an effective receptor of DPA 2-at physiological pH, and that the use of the DO2A ligand increases the pH range significantly over which bacterial spore detection assays may be used. 
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Detail of X-ray crystallographic analysis Normalized Intensity Figure S4 . Excitation and emission spectra of the Eu(DO2A)(DPA) -ternary complex at 10 μM, pH 7.4. Excitation wavelength: 278 nm; emission wavelength: 614 nm.
